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and municipality in the Basin, salinity and other chemical imbalances are a
major problem for water users in northern Mexico. Minute 319 begins to address this problem.
Culp then laid out the environmental implications of Minute 319 for the
Colorado River Delta ecosystem. Since the turn of the last century, the Delta
shrank dramatically to the point where the Delta ecosystem had been declared
effectively dead by the 1970s. A large flood in the early 1980s actually reversed
some of the degradation, which in turn spurred efforts to restore the Delta.
Culp, however, was quick to point out that the proponents of these efforts are
not attempting to restore the Delta to its historic maximum. Instead, these
efforts, which Minute 319 funds in part, will restore only a relatively small,
perennial riparian ecosystem within the limits of the historic Delta. In addition
to funding restoration efforts, Minute 319 storage arrangements between the
United States and Mexico will allow Mexico to store and release water in a
manner that will best facilitate restoration of the Delta.
NathanialBrown
CLIMATE CHANGE'S EFFECT ON SUPPLY AND DEMAND IN THE UPPER
BASIN

The afternoon keynote speaker, Brad Udall, Director of the newly named
Getches-Wilkinson Center for Natural Resources, Energy, and the Environment at the University of Colorado, spoke on the role of climate change in
water policy and its effects on supply and demand in the Colorado River Basin. Udall was also the lead author of the Water Sector chapter on Global
Climate Change Impacts in the United States Report and the Western Water
Assessment of Climate Change in the Colorado Report.
Udall began his keynote address by outlining the basics of the water cycle
and the role climate change plays in the water cycle. Udall explained the water
cycle is the mechanism the earth uses to move heat from hot areas to cooler
areas. A warmer climate leads to more water vapor in the atmosphere and
therefore a warmer climate generally translates to more evaporation and precipitation on a global basis (but he also noted regional imbalances will also
occur). Udall explained that, as the climate warms, wet places will become
wetter, and dry places will become drier.
Next, Udall spoke on the impact of Hadley cells. Hadley cells develop
when evaporation at the equator rises into the atmosphere and moves toward
the poles. In the subtropics, evaporated water cools and sinks, creating a return flow back towards the equator. Hadley cells fuel the growth of the world's
major deserts around the subtropical latitudes at thirty degrees north and
south of the equator. Udall believes Hadley cells will proliferate because of
climate change, and, as a result, the world's major deserts will continue to grow
in size.
Udall then explored climate change's impact on the water supply of the
Colorado River. Udall focused on the recently completed Colorado River
Basin Supply and Demand Study, which projected various potential scenarios
for future flows at Lee's Ferry. The models in the Basin Study took several
aspects of climate change into consideration. In seventy-five percent of the
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various fifty-year models in the Basin Study, the projected flows at Lee's Ferry
declined. The median result of the models projected Lee's Ferry flows would
drop nine percent by 2060, with climate change as one of the contributing
factors.
Udall then addressed allocation, overuse, and reservoir problems. According to the models he presented, on average, by 2060, there would be a four
percent annual increase in demand on reservoirs in the Colorado River Basin
due to climate change. Notably, these models did not include the increase in
energy demand resulting from population growth in the Basin. Lake Mead,
which stores water to be provided to the Lower Basin, currently has a net deficit of 1.4 million acre-feet per year. Currently, the Lower Basin covers this
deficit with unused Upper Basin flows. The Lower Basin will be forced to
address this deficit as water demands in the Upper Basin increase and those
unused flows are used. Udall noted as demand in the Upper Basin increases,
there will likely be Compact calls and additional shortages.
Finally, Udall addressed the level of uncertainty involved in science and
climate change policy. Udall contended a lack of certainty does not provide
grounds for taking no action. Scientists can only calibrate global climate models somewhat imprecisely because the time horizon on these models is usually
one hundred years into the future. Udall emphasized, possible futures exist
outside the models and there is no rational way to rank the myriad of models
in use. Udall, however, still argued for taking action to combat climate change.
He also stressed the high level of uncertainty involved when scientists reduce a
global climate model to a specific region. Ultimately, Udall stated he hopes to
better integrate the efforts of the scientists producing the models with the decision-makers using them, because the models, though imprecise, provide a
good starting point for discourse in the climate change forum.
GerardDeffenbaugh
AGE OF LIMITS IN COLORADO, AND How Do WE RECOGNIZE THEM IN
DEVELOPING A STATE WATER PLANP

John Stulp, Special Policy Advisor to the Governor on Water and Chairman of Colorado's Inter-basin Compact Committee, moderated a panel on
the limits of Colorado's water supply and how future water supply projects and
legislation may manage those limits. Panelists shared Western Slope and Front
Range perspectives on Colorado's water supplies and the need to balance the
development of new supply projects with flows for environmental and recreational purposes. The panel also examined the viability of agricultural water
transfers to meet growing municipal water demands. The panel consisted of
Eric Kuhn of the Colorado River Water Conservation District; Marc Waage
of Denver Water; David Taussig of White & Jankowski, LLP; and Peter
Nichols of Berg, Hill, Greenleaf, & Ruscitti, LLP.
Eric Kuhn was the first to deliver his presentation on "Augmenting Supply
in Colorado: How Much Water Is Left to Develop in Colorado?" Mr. Kuhn
discussed the uncertainty in new water projects regarding the future supply and
demand of water in the Colorado River Basin. Kuhn identified three primary
sources of uncertainty: (i) future hydrology; (ii) future demands; and (iii) exist-

